The present study aims at studying the floristic features and community types of the main weed species associated with wheat crop in Menofia Province, Egypt. Sixty stands (each 10 × 10 m) were randomly selected in five wheat farms for monthly determining the cover of weed species along the growing season of wheat. Twenty nine species belonging to 28 genera and 17 families were recorded associated with wheat crop. The most dominant families were Poaceae, Brassicaceae and Fabaceae. Annual weeds were represented by 26 species, while perennials were 3 species. Therophytes were the dominant life form (26 species), while geophytes-helophytes, chamaephytes and hemicryptophytes were represented by on species 
agricultural production systems (Petit et al., 2011; Radicetti et al., 2013) . Yield losses due to weeds are a major cause of low yields in direct-seeded cereals systems and there is considerable scope to improve weed management (Johnson et al., 2004) . Raising seedlings in a seed bed gives the cereal crop a competitive advantage over weeds and this has long been one of the main components of weed management in traditional cropping systems (Bastiaans et al., 2000) .
Weeds are an integral component of agro-ecosystems and play an important role in diversifying of the land. Evidence from field experiments shows that weeds can be used to increase species diversity of an ecosystem, reduce pest density, and maintain soil fertility (Chen et al. 2004 ). One of the main problems that agricultural production faces is weeds that interfere with crop growth and production. These weeds compete with plant species for water, light, nutrients and space (Al-Johani et al. 2012). Fried (2009) reported that arable weed species play an important role in supporting biological diversity, in particular as food resources of primary importance for birds and insects inhabiting farmlands. Moreover, weed communities are affected by many factors as farm management practices, crop type, season and soil characteristics. Many factors involved in the formation of the weed community make it difficult to evaluate the relative importance of each individual factor (Shehata and Galal, 2015) .
In farming systems, weeds are one of the major threats to crop production; however the risk of weeds is not only reducing the main crop yields, but also decreasing the commercial quality and the feeding palatability of main crops (Uchino et al., 2012) . In addition, they increase the soil seed bank of weeds (Buhler, 1999) , which may cause severe weed infestation in subsequent crop production (Uchino et al., 2009 ). Moreover, planting method is an important yield-contributing factor. Whereas, row spacing in planting method is very important for crop plants and it is determined by the growth habit of the crop and agroclimatic conditions (Devi et al., 1990 ). The present study aims at studying the floristic features and community types of the main weed species associated with wheat crop in Menofia Province, Egypt. This study is the keystone for further investigation on the weed function and weed management practices.
Materials and Methods

Floristic analysis
The weed flora associated with wheat crop was surveyed during the growth season (January -April, 2104). Sixty stands (10 × 10 m), randomly selected in five wheat farms, and were observed monthly throughout the growing season. A list of weed species was made for each sampled stand. A visual estimate of the total cover and the cover of each weed species (%) was assessed using Réléve method (Muller-Dombois and Ellenberg, 1974). 
Vegetation analysis
Two-Way Indicator Species Analysis (TWINSPAN), as a classification technique and
Detrended Correspondence Analysis (DCA), as an ordination technique were applied to the matrix of cover estimates of 29 weed species in 60 stands in wheat crop (Hill 1979a, b) .
Species richness (alpha-diversity) for each vegetation group was calculated as the average number of species per stand. Species turnover (beta-diversity) was calculated as a ratio between the total number of species recorded in a certain vegetation group and its alpha diversity (Whittaker, 1972 
Results and Discussion
Floristic analysis
The recorded species associated with wheat crop with their families, life forms and floristic categories are presented in Table 1 . Twenty nine species belonging to 28 genera and 17 families were recorded associated with wheat crop. The most dominant families were Poaceae, Brassicaceae, Fabaceae (4 species for each), Chenopodiaceae (3 species), and Asteraceae (2 species), however the other families were represented by only one species ( 
Life forms
The life form spectrum of the recorded species associated with wheat indicated the presence of four life forms: hemicryptophytes, geophytes-helophtes, chamaephytes and therophytes ( Fig. 2) . It was found that, therophytes were the dominant life form represented by 26 species associated with wheat, while geophytes-helophytes, chamaephytes and hemicryptophytes were represented by on species (C. rotundus, S. nigrum and C. arvensis, respectively). 
Chorological analysis
The spectrum of the global distribution of the recorded species associated with wheat crop indicated that pluri-regional taxa were the dominant elements in wheat farms; represented by 10 species, followed by cosmopolitans (8 species), bi-regionals (5 species) and monoregional elements, which were represented by three species (Fig. 3) . 
Vegetation Analysis
The application of TWINSPAN on the cover estimates of 29 associated species recorded in the 60 sampled stands of wheat, led to the recognition of 8 vegetation groups (Fig.   4) . These groups showed a reasonable segregation along the ordination plane axes 1 and 2 of DECORANA (Fig. 5) . The vegetation groups are named after the first dominant species (the species that have the highest presence percentage and / or the highest cover) associated with T. aestivum. The presence of wheat was 100% in all vegetation groups, while cover varied from one group to another. The description of these vegetation groups was indicated in Table   ( 
Diversity of the plant communities
The total number of species recorded in the 8 vegetation groups, identified according to TWINSPAN classification technique, varied from 15 species in C. murale and B. vulgaris groups (VG F and H) to 23 species in C. pursa-pastoris group (VG D) ( Table. 3). M. parviflora group (VG B) had the highest values of species richness (14.3 species/stand) and relative concentration of dominance (17.4), while VG F had the lowest values of species richness (7.6 species/stand), relative evenness (2.5) and relative concentration of dominance ( 11.4). Moreover, the highest value of relative evenness (2.9) was recorded in VG B and D, while the highest species turnover (2.2) was recorded in VG D (Table. 3).
Discussion
Many grassy and broadleaf weeds are associated with wheat crop, the occurrence of which may depend upon many factors such as location, soil fertility, management etc. (Shah, 2013) . The weeds of the cultivated lands of Egypt are mainly short-lived (annuals and biennials) herbs. The main difference in weed composition is between winter and summer crops (Galal, 2001 ). In the present study, twenty nine weed were recorded as the common associated species of wheat. However, Galal ( In the present study, A. arvensis, A. fatua, C. arvensis, P. annua and P. monspliensis were the common associated species in wheat crop. This result coincided with those of Galal In Egypt, phytosociological studies on weeds along the Nile valley are still limited. In fact, most of the studies that carried out on weed communities are mostly floristic (Galal, 2001 ). Phytosociologists used ordination techniques to simplify distribution patterns along the gradients of environmental variables (Spink, 1992) . Crop type had the most significant influence on species composition although it had a low impact on species richness (Fried et al., 2008) . M. parviflora and A. hybridus groups in wheat had the highest values of species richness and diversity. The high species richness may be related to this environmental micro-heterogeneity that promotes diversity (Palmer and Maurer, 1997). The variations in species richness, diversity and evenness among the different community types may be attributed to differences in soil characteristics, substrate discontinuities and the allelopathic effects of one or more invasive species depending on their relative dominance among other associated species (Shehata and Galal, 2015) . Moreover, the difference in field management practices may also be a factor that explains differences in weed species richness (Gomaa, 2012) . Although weeds are unwanted plants, increased their diversity may have other indirect beneficial effects on agro-ecosystems. For example, increased vegetation diversity can lead to suppression of pests via "top-down" enhancement of natural enemy populations or by resource concentration and other "bottom-up" effects acting directly on pests (Shehata and Galal, 2015) .
It was clear that species richness in wheat was lower than that recorded in orchards by
Gomaa (2012).
The low species richness of the study crop compared with orchards may be attributed to the fact that the land of field crops is generally plowed each season before the sowing of crops, a practice that reduces the richness of weeds compared to the orchards that are rarely plowed (Gomaa, 2012) . The present study showed that at this local scale, weed species richness and diversity were enhanced when the local surroundings of the focal field are more heterogeneous. Here, this heterogeneity is not so much linked to the diversity of land use types, but mostly relates to the grain of the landscape, i.e. the number of parcels surrounding the focal field. This partly fits expectations from the mosaic concept, where species number should increase with habitat heterogeneity (Gaba et al., 2010 ).
Conclusion
Twenty nine species belonging to 28 genera and 17 families were recorded associated with wheat crop. This considered low figure than that recorded in the previous studies, where as the present study was carried on small scale. Its community types were recorded as common associated plants in wheat. The present study is the keystone for further investigation on the weed function and weed management practices.
